1. Background {#sec1}
=============

The prevalence of patients with primary hyperparathyroidism (PHPT) is 0.4% and 10 times more in elderly people \[[@B1]\]. In PHPT, one or more of the parathyroid glands is overactive that causes calcium blood levels to rise \[[@B2]\]. Due to the elevated calcium levels, patients typically present with the classic bone and kidney disease. Among older patients, PHPT may manifest as various neuropsychiatric symptoms, ranging from affective disorders, general apathy, anxiety, sleep disorders, personality changes and cognitive impairment, and dementia to more severe psychotic conditions.

The main causes of PHPT are noncancerous growth (adenoma) on a gland (the most common cause, 75 to 85% of cases); an enlargement (hyperplasia) of two or more parathyroid glands (4 to 5%); and rarely, a cancerous (malignant) tumor (1%) \[[@B3]\].

In case of symptomatic PHPT, guidelines suggest surgery as the first treatment option. This includes those patients with substantially elevated calcium levels, as well as those with signs or symptoms of kidney stones or bone disease.

About 75% of people with PHPT have no symptoms. The problem is often picked up incidentally on routine blood sampling for other reasons via raised calcium (Ca) and parathyroid hormone (PTH) levels.

In case of asymptomatic disease, monitoring symptoms and control of biochemical parameters are recommended. Parathyroidectomy is appropriate among younger patients and patients at the risk of progression to symptomatic disease.

Some studies showed improvement in the neurocognitive function after parathyroidectomy \[[@B4], [@B5]\]. That suggests a vigilant search of PHTP among elderly patients.

This is the case of a 76-year-old man with PHTP presenting as dementia, which reversed after parathyroidectomy.

2. Case Report {#sec2}
==============

A 76-year-old Italian male was admitted to hospital in February 2017 in a delirium state. He had been diagnosed with a major depressive disorder at 50 years of age, and he has been treated for years for chronic tension headache with antidepressants, anxiolytics, benzodiazepines, and analgesics. He was discharged the same day with a diagnosis of delirium. The computed tomography (CT) of the head resulted negative. Inpatient laboratory tests revealed a mild hypercalcemia (Ca 11.4 mg/dl). Thus, the patient was suggested to undergo Ca level and PTH level tests during the following days, which revealed a Ca value of 10.6 mg/dl and a PTH value of 94 pg/mL.

Due to the progression of the disease (delirium state, dementia, tension headache, and depression), he was again admitted in March 2017. The patient, although being in his conscious level, showed dysarthria, postural tremors, mirror movements and palmar hyperhidrosis, mild ataxia when walking, and rigidity. Sleep disturbances were also observed. So, he was suggested to temporarily stop taking antidepressants, anxiolytics, and benzodiazepines, with no evident improvement.

As part of the differential diagnosis, he underwent several clinical diagnostic tests, which resulted negative: bone marrow test, tau protein and 14.3 dosage, electroencephalography, thyroid ultrasound, CT scan of the neck and abdomen, CT scan and magnetic resonance imaging of the head, and whole-body 18 FDG Positron Emission Tomography/Computed Tomography (PET/CT) that shows no pathological hypermetabolic activity. The result of the mini mental state examination (MMSE) was 12/30. The level of total Ca was 11.0 mg/dl, and the PTH level was 92 pg/mL. He was administered Immunoglobulin G (IgG) EV, 30 mg/day for 5 days. Insomnia was treated with cetirizine 20 mg/die. The discharge diagnosis was degenerative disease.

In July 2017, the endocrinology department was consulted to study the calcium metabolism and determined a hypothetical normocalcemic PHPT, associated with a vitamin D insufficiency. He was requested a vertebral and femoral bone density test, a thyroid ultrasound, and a parathyroid scintigraphy and prescribed vitamin D 25,000 IU daily for 4 weeks to increase the vitamin D level and better understand laboratoristic conditions. Then, he was suggested to repeat the Ca and PTH tests. At this time, the MMSE was 21/30. The thyroid ultrasound showed a suspicious image near the inferior margin of the left thyroid lobe consistent with a parathyroid of an increased size. The Ca level was 10.8 mg/dL, and PTH level was 91 pg/mL. Anxiety and depression still continued.

In April 2018, he underwent CT scan, magnetic resonance tomography scan, and again, PET/CT, which were all negatives ([Figure 1](#fig1){ref-type="fig"}), and the ultrasound of the neck, which identified enlarged parathyroid glands (dimension 11 × 8; [Figure 2](#fig2){ref-type="fig"}.). The routine laboratory test showed a Ca level of 10.8 mg/dL. In October 2018, the Ca level was 10.9 mg/dL, Thyroidstimulating hormone (TSH) was 1.70 microU/mL, PTH was 97 pg/mL, and Thyroid peroxidase (TPO) antibodies were \<1.0 UI/mL.

In January 2019, the Ca level increased to 11.4 mg/dL.

The endocrinology suggested, then, the parathyroidectomy, which removed 3 of 4 parathyroid glands. The parathyroid glands\' biopsy showed hyperplasia with no signs of malignancy. During the first postsurgical week, the Ca level was 7 mg/dL and increased to 8.5 mg/dL due to the administration of calcium treatment. The thyroid function was restored, and in the subsequent weeks, the patient showed significant signs of recovery of cognitive impairment. In the follow-up (6 months), the MMSE was 25/30.

As there was still evidence of headaches, depression, and difficulties in sleeping and the Ca levels corrected, he was suggested to treat with oral lithium. After two months of therapy, these symptoms improved considerably.

3. Discussion {#sec3}
=============

PHPT is a condition caused by an excessive and uncontrolled secretion of the parathyroid hormone. The classical presenting symptoms are stone and bone disease. Dysfunction of the central nervous system, peripheral nerve, and muscles could also occur in symptomatic patients \[[@B6], [@B7]\].

In the presented case, the classical symptoms were absent, and clinical picture at presentation was a delirium state, dementia, tension headache, and depression. Due to the poor cognitive and behavioural status, laboratory and imaging investigations were periodically performed. When the Ca levels increased and a thyroid ultrasound scan showed an image consistence with an increased parathyroid gland size, the surgical treatment with parathyroidectomy was decided. A remarkable improvement after parathyroidectomy at all levels was observed: movement, memory, attention, concentration, and general quality of life.

Finally, it was reported a better use of a cell phone \[[@B8]\].

Previous studies showed that surgical treatment appears to improve cognitive symptoms in patients with PHPT \[[@B9], [@B10]\]. Actually, this matter is controversial, and there is not a ful agreement.

According to the guidelines of the National Institutes of Health (NIH) for the management of asymptomatic PHPT \[[@B11]\], neurocognitive factors should be taken into account to identify the diagnosis and treatment of PHPT, but should not constitute the sole indication for surgery. Moreover, previous studies on the effect of surgery on cognitive symptoms in patients with PHPT showed that there was no significant improvement in cognitive deficits after successful parathyroidectomy.

In the present case, the remarkable improvement after parathyroidectomy at all levels may suggest early parathyroidectomy in case of PHPT with significant neurocognitive disturbances even in the absence of other symptoms of PHPT. In addition, this case highlights that, although rare, the underlying undiagnosed asymptomatic PHPT should be considered as a possible cause of dementia, even though asymptomatic PHPT presenting as dementia was reported rarely in the literature \[[@B12], [@B13]\].

Anyway, further research regarding the possible relationship between dementia associated with cognitive decline and undiagnosed PHPT is needed.

Until more definite evidence becomes available, for asymptomatic PHPT patients who are not eligible to surgery, guidelines suggest a long-term monitoring that consists in testing Ca values periodically and imaging investigations when appropriated.

Dementia, depression, and cognitive impairment are common conditions in several geriatric cases, and they could progress over time. PHPT, though common among the geriatric population, may be missed, and the symptoms may be prematurely diagnosed as cognitive impairments \[[@B14]\]. Since the important characteristic feature of hyperparathyroidism is the reversal of symptoms \[[@B15]\] by medical and surgical interventions, an early detection of all possible factors contributing to dementia is crucial to improve the quality of life of patients \[[@B16]\].
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![A 76-year-old male. The patient with dementia underwent 18F-FCH PET/CT for evaluation of parathyroid adenoma. The transaxial scan image of the neck did not show any abnormalities.](CRIM2020-1095414.001){#fig1}

![Grey scale sonographic image of the neck identified enlarged parathyroid glands (BLUE ARROW,dimension 11 × 8) on the left thyroid region.](CRIM2020-1095414.002){#fig2}
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